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SECTION 220100 - GENERAL PLUMBING REQUIREMENTS 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. Provide the necessary interface with other Divisions to provide a complete 

project.  Carefully check the Documents of this Division with those 

Documents of other Divisions.  Determine the requirements of any 

interfacing materials or equipment being furnished and/or installed by 

those Sections and Divisions and provide proper installation and required 

interface. 

 

B. No deviation from the Contract Documents shall be made without the 

written consent of the Architect and Engineer. 

 

C. All Specifications and Drawings are to be considered together as the 

Contract Documents.  Any work shown in one and not the other, or is 

implied by either, shall be provided to make a complete project.  Should 

conflicts exist between the Specifications and Drawings or there is an item 

shown or noted for which is not clearly defined, immediately submit a 

request for clarification.  Under no circumstance will conflicts between the 

Specifications and Drawings be grounds for additional cost to the 

Contract after the Contract is established. 

 

D. The Drawings are schematic and are not intended to show the exact 

location of piping, equipment, etc. 

 

E. Dimensions and information regarding accurate locations of equipment, 

and structural limitations and finish shall be coordinated and verified with 

other Divisions of Work.  Be prepared to furnish dimensions and information 

regarding the Work of this Division to other trades. Coordination with other 

Divisions shall be demonstrated on the shop drawings. 

 

F. The right is reserved to relocate any device (receptacle, switch, fire alarm, 

audio/visual, junction box, outlet, etc.) a maximum of 10’-0” before it is 

permanently installed without incurring additional cost to the Contract. 

 

1.02 REFERENCE STANDARDS 

 

A. All work shall comply with the most recently revised versions of all local, 

state and federal codes, ordinances of the authority having jurisdiction, 

laws, rules and regulations.  Any modifications required by any of the 

above shall be made without any additional cost to the Owner.  Where 

requirements between governing Codes and Regulations vary, the more 

restrictive provision shall apply. 

 

B. Nothing contained in the Contract Documents shall be construed as 

authority or permission to disregard legal requirements and regulations.  

The Contractor shall thoroughly review the Documents and bring any such 

conflicts to the attention of the Architect and Engineer prior to Installation. 
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C. All materials, installation, and workmanship shall comply standards and/or 

codes of the following: 

1. International Building Code – 2018 edition, with latest Georgia 

amendments 

2. International Mechanical Code - 2018 edition, with latest Georgia 

amendments 

3. International Plumbing Code - 2018 edition, with latest Georgia 

amendments 

4. International Fuel Gas Code - 2018 edition, with latest Georgia 

amendments 

5. International Fire Code - 2018 edition, with latest Georgia 

amendments 

6. International Energy Conservation Code - 2015 edition, with latest 

Georgia amendments 

7. National Electrical Code, 2020 Edition 

8. National Fire Protection Association 

9. State of Georgia (ANSI 117.1) Handicap Code  

10. ANSI - American National Standards Institute 

11. ASTM - American Society of Testing and Materials 

12. NEMA - National Electrical Manufacturer’s Association 

13. OSHA - Occupational Safety and Health Act 

14. UL - Underwriter’s Laboratories 

15. ASHRAE - American Society of Heating and Air Conditioning 

Engineers 

16. SMACNA - Sheet Metal and Air Conditioning Contractors’ Nat’l 

Assoc. 

 

D. All materials shall be new and shall bear the label of UL. 

 

1.03 EXISTING CONDITIONS 

 

A. Where work is to be performed in an existing facility, the contractor shall 

visit the site prior to bid and be familiar with all existing conditions.  Special 

attention shall be given to work to be performed above an existing 

ceiling. 

 

B. Where existing slabs are to be cut or core drilled, the contractor shall x-ray 

the existing slabs to avoid cutting or disrupting existing conduits, cables, 

plumbing or structural members. 

 

C. HVAC systems, plumbing systems, and electrical service to the building 

shall not be interrupted without written consent of the building owner. 

 

D. No allowance will be made for lack of knowledge of existing conditions. 

 

E. At the completion of the project, all work under this Division shall be 

completely integrated with the existing systems and left in perfect 

operating condition. 

 

F. Where work under this Division disrupts the continuity of any existing to 

remain electrical circuit or feeder, the Contractor shall repair/replace as 

necessary to return to a perfectly functional and safe operating condition. 
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G. Prior to any demolition or construction, the Contractor shall have the 

existing conditions inspected by an EPA, OSHA certified asbestos 

abatement agency to identify the presence of asbestos.  Should any 

asbestos be found it shall be brought to the immediate attention of the 

Architect and Owner and specifically identified in writing. 

 

1.04 DEFINITIONS 

 

A. Provide:  to furnish, install and connect. 

 

B. Furnish:  to supply all materials, labor, equipment, testing apparatus, 

controls, tests, accessories and all other items customarily required for the 

proper and complete application. 

 

C. Install:  to join, unite, fasten, link, attach, set-up or connect together, 

complete, tested, and ready for normal satisfactory operation. 

 

D. Engineer:  The Engineer of record. 

 

E. Contract Documents:  the complete set of Specifications and Drawings of 

all Divisions. 

 

F. Work:  labor, materials, equipment, accessories, controls and other items 

required for a complete installation. 

 

G. Concealed:  embedded in masonry or other construction, installed in 

furred spaces, within double partitions or hung ceilings, in trenches, in 

crawl spaces or in enclosures. 

 

H. Exposed:  not installed underground or concealed. 

 

I. Equal:  equal in quality, workmanship, materials, weight, size, design and 

efficiency of the specified product, conforming with manufacturers. 

 

J. Supply:  to purchase, procure, acquire and deliver complete with related 

accessories. 

 

K. Authority Having Jurisdiction (AHJ):  applicable local, state and federal 

authorities having jurisdiction over any part of the Scope within this Division 

and other Divisions. 

 

PART 2 - PRODUCTS 

 

2.01 MANUFACTURERS 

 

A. Manufacturer’s names and catalog numbers specified in the Contract 

Documents are intended to describe the material and set the standard of 

quality.  All bids shall be based on material specified.  Request for 

approval of material not specified shall be considered if the request is in 

written form and submitted to the Architect no later than fourteen (14) 

days prior to the bid date.  All requests shall conform to the provisions of 

the general and supplementary conditions. 
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B. When specific names are not stated, only the best available quality of 

material or equipment shall be submitted for review and used in the 

installation. 

 

2.02 BASIS OF DESIGN 

 

A. Where a product is designated as "BASIS OF DESIGN", the Contractor is 

notified that mechanical, electrical, structural, architectural, space 

conditions and/or other features of the overall project design have been 

based on the requirements of the "BASIS OF DESIGN" product. 

 

B. Where a product is substituted for a "BASIS OF DESIGN" product, the 

Contractor is notified that changes in project design may be mandatory 

in order to permit use and installation of the substitute product.  Shop 

drawing submittal for a substitute product shall include a complete 

schedule of changes in project design, if any, which must be made in 

order to permit use and installation of the substitute product.  The 

Contractor shall bear all expenses related to the use of a substitute 

product. 

 

2.03 SHOP DRAWINGS AND PRODUCT DATA 

 

A. The Contractor shall obtain complete shop drawings, product data and 

samples from the manufacturers, suppliers, vendors, and all Division 22 

Subcontractors, for all materials and equipment as specified herein in 

various Sections of the Specifications, and shall submit data and details of 

such materials and equipment for review by the Architect and Engineer.  

Prior to submission of the shop drawings, product data and samples to the 

Architect and Engineer, the Contractor shall thoroughly review the shop 

drawings, product data and samples and certify they are in compliance 

with the Contract Drawings.  Further, the Contractor shall check all 

materials and equipment upon their arrival on the Project site and verify 

their condition and compliance with the Contract Documents.  Any Work 

which proceeds prior to receiving reviewed shop drawings shall be 

modified as required to comply with the Contract Documents and the 

shop drawings.  A minimum period of ten (10) working days, exclusive of 

transmittal time, will be required in the Engineer’s office each time a shop 

drawing, product data and/or sample is submitted or resubmitted for 

review.  This time period shall be considered by the Contractor when 

scheduling his Work.  The initial shop drawing review for equipment and 

materials may be expedited through the mutual consent of the 

Contractor, Architect, Engineer, and Owner providing the Contractor 

agrees to submit complete, certified, documented, and coordinated 

shop drawings for review in accordance with the requirements of the 

Contract Documents. 

 

B. The review of shop drawings, product data, and samples by the Architect 

and Engineer shall not relieve the Contractor of the responsibility for 

dimensions or errors that may be contained therein, or for deviations from 

requirements in the Contract Documents.  It shall be clearly understood 

that the noting of some errors by the Engineer but overlooking others does 

not grant the Contractor permission to proceed in error. 
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C. All shop drawings and product data/submittals shall be submitted in 

compliance with the requirements of the general and supplementary 

conditions.  No more than four (4) copies of submittal data will be 

reviewed.  Any additional copies will be returned unmarked.  The 

responsibility of copying review comments on any additional copies will 

rest solely with the Contractor. 

 

D. All product data/submittals shall bear the name of the manufacturer to 

be used. 

 

E. All shop drawings and submittals shall include a stamped indication 

signifying that the submittal has been reviewed for compliance with the 

Contract Documents by the Contractor.  This stamped indication also 

represents the fact that the Contractor has checked this submittal for its 

interaction with all other Divisions and certifies by his signature or initials 

that all coordination has taken place.  The stamp shall include the date, 

name of the Contracting Firm, the signature of the Contractor, 

certification of compliance and approval.  This stamp shall be on the 

submittal before the Engineer will review it. 

 

F. The Engineer will review an individual submittal not more than twice.  If the 

submittal is rejected again on the second review, the Contractor will bare 

all responsibility for paying for the Engineer’s time for additional reviews.  

Such payments to the Engineer shall be withheld from the next monthly 

pay application. 

 

G. Shop drawings and/or product data shall be submitted for the following 

for review: 

1. Plumbing piping system layouts.  These drawings must include 

associated equipment, drawn to scale based on submittals for 

that equipment, must be dimensioned, and must include piping 

and equipment elevation tags (distance above finished floor to 

bottom). 

 The Contractor is encouraged to develop their own shop 

drawings, without having had the Engineer’s CAD files (as 

previously stated, the Engineer’s drawings are 

schematic/diagrammatic in nature).  Should the Contractor insist 

on using the Engineer’s CAD files in the procurement of shop 

drawings, the Contractor must pay the Engineer $150.00 per sheet 

for the CAD files. 

 The Contractor shall give the Engineer a written release, 

acceptable to the Engineer, signed by a corporate officer of the 

Contractor.  This release shall also include a copyright statement 

indicating that these drawings or electronic data contained will 

not be used on any other project.  The release and payment for 

the files must be received PRIOR to delivery of the CAD files. 

2. Equipment, including but not limited to water heaters, plumbing 

fixtures, booster systems, lift stations, heat tracing, insulation, piping 

specialties, etc. 
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2.04 AS-BUILT DRAWINGS 

 

A. The Contractor shall maintain on a daily basis at the Project site a 

complete set of “Record Drawings”.  The “Record Drawings” shall consist 

of a set of black-line or blue-line prints or AutoCAD files of the Contractor 

Coordination Drawings for this Division.  The prints shall be marked, or the 

AutoCAD file electronically updated to show the precise location of all 

work and equipment, and all changes and deviations in the work from 

that shown on the Contract Documents.  This requirement shall not be 

construed as authorization for the Contractor to make changes in the 

layout or work without definite instructions from the Architect or Engineer.  

The continuously updated coordination drawings (shop drawings 

previously described) shall be used to produce the final “Record 

Drawings” which shall be delivered to the Owner in AutoCAD electronic 

format (CD) upon Project completion. 

 

B. Record dimensions shall clearly and accurately delineate the work as 

installed; locations shall be suitably identified by at least two dimensions to 

permanent structures. 

 

C. The Contractor and Subcontractor shall mark all “Record Drawings” on 

the drawings with a rubber stamp impression or an AutoCAD image that 

states such. 

 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 

A. The equipment selections used in the preparation of the Contract 

Documents will fit into the physical spaces provided and indicated, 

allowing ample room for access, servicing, removal and replacement of 

parts, etc.  Adequate space shall be allowed for clearance in 

accordance with the Code requirements and the requirements of the 

local Authorities having jurisdiction, and the equipment manufacturer ‘s 

recommendations. 

 

B. In the preparation of Drawings, a reasonable effort to accommodate 

acceptable equipment manufacturer’s space requirements has been 

made.  However, since space requirements and equipment arrangement 

vary according to each manufacturer, the responsibility for initial access, 

maintenance access, code required access, and proper fit rests with the 

Contractor. 

 

C. Physical dimensions and arrangements of equipment to be installed shall 

be subject to the Architect’s and Engineer’s review. 

 

D. The General Contractor and all Subcontractors shall coordinate the 

installation of ductwork, conduit, busway, piping, cable trays, etc., 

installation with lighting fixtures, special ceiling construction, air distribution 

equipment, and the structure.  Provide additional rises, drops and offsets 

as required.  If after installed, new ductwork, conduit, busway, piping or 

cable is found to be in conflict with the architecture, structure, or other 
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trade Work which is either existing or shown on the Contract Documents, 

the ductwork, conduit, busway, piping or cable shall be relocated without 

additional cost to the Owner. 

 

E. No piping, equipment, etc., shall be installed in the eight (8) inch high 

zone directly above the ceiling in tenant areas to allow for tenant build-

out and flexibility unless otherwise specifically shown on the Drawings or 

prior written authorization is received from the Engineer. 

 

F. Accessibility and Clearance: 

1. Piping, etc. shall be installed in accessible locations, avoiding 

obstructions, preserving headroom, and keeping openings and 

passageways clear. 

2. Minor adjustments in the locations of equipment shall be made 

where necessary, providing such adjustments do not adversely 

affect functioning of the equipment. 

 

G. Scaffolds and staging for installation of plumbing work shall be provided 

under the work of this Division. 

 

3.02 STRUCTURAL FITTINGS 

 

A. Furnish and install the necessary sleeves, inserts, hangers, anchor bolts, 

and related structural items.  Install at the proper time. 

 

B. Openings may have been indicated on the Architectural and Structural 

drawings.  Should any additional openings or holes be required, the same 

shall be provided at no additional cost to the Owner. 

 

C. Location: At a time in advance of the work, verify openings shown on the 

Architectural and Structural drawings, and coordinate any additional 

openings. 

 

D. If the work of this Section requires modification of the Architectural or 

Structural drawings, furnish new instructions as to requirements for these 

openings.  Submit for review and coordination to Architect. 

 

E. Sleeves shall be supplied for mechanical piping passing through walls or 

slabs and shall be placed before concrete is poured. 

 

F. Equipment supports for mechanical work shall be fastened to the structure 

by inserts, anchor bolts, bolting to drilled and tapped structural members, 

or be welded to the structure. 

1. Welding shall be done by the electric arc method with fully 

competent welders.  Supporting members shall be shop coated 

with a suitable primer. 

2. Surfaces damaged by installation of supports shall be touched up 

with primer to match shop coat.  Any drilling of structural members 

shall be approved by the Architect. 

 

G. Flashing: 

1. Wherever piping passes through the roof or outer walls, base 

flashing and counterflashing shall be provided. 
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2. Such flashing shall be properly installed by skilled workmen, and 

shall include grouting, mastic or tar application, or other means to 

insure a permanent, waterproof, neat and workmanlike 

installation. 

3. Insofar as possible, flashing shall comply with and be similar to 

requirements for flashing in General Construction Work. 

 

H. Anchor bolts and inserts shall be galvanized and of adequate size and 

strength for installation of electrical work and shall be placed in forms 

before concrete is poured. 

1. Placement of bolts in bases shall be done under other Division.  

Furnish detail drawings, templates, and anchor bolts for bases to 

the General Contractor in time to avoid delaying work schedules. 

2. Expansion shields shall only be used with specific approval of the 

Architect.  Wooden or soft metal plugs shall not be used. 

 

I. Cutting and patching: 

1. All additional cutting, patching and reinforcement of construction 

of building, subject to review by the Architect, shall be performed 

under this Section. 

2. Refer to appropriate Division for requirements. 

 

3.03 WEATHERPROOF EQUIPMENT 

 

A. Plumbing devices or equipment located in damp; semi-exposed areas 

shall be weather-resistant.  Enclosures shall comply with NEMA Type 3R 

requirements. 

 

B. Air distribution devices located in damp areas outside shall be weather-

resistant (aluminum, etc.). 

 

3.04 CLEANING 

 

A. Brush and clean work prior to concealing, painting and acceptance.  

Perform in stages if directed. 

 

B. Painted exposed work soiled or damaged: Clean and repair to match 

adjoining work before final acceptance. 

 

C. Remove dust and debris from inside and outside of material and 

equipment. 

 

3.05 TESTS AND DEMONSTRATIONS 

 

A. All systems shall be tested in the presence of the Owner or an Owner 

designated representative upon completion of the Work and 

demonstrates that the installation is in accordance with the Contract 

Documents. 

 

B. All motors shall be checked and adjusted for correct direction of rotation. 
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C. Any work found not to be in compliance with the Contract documents 

shall be repaired or replaced without incurring additional cost to the 

Contract price. 

 

D. Provide all instruction to the Owner on maintenance and operation of all 

systems and equipment provided under this Division. 

 

3.06 WARRANTIES 

 

A. The warranty period for all systems, equipment, components, work, etc. 

shall be no less than one (1) year, unless specified otherwise hereinafter 

and shall include at least one (1) full heating season and one (1) full 

cooling season.  The warranty shall include parts and labor. 

 

B. The Contractor shall, without cost to the Owner, remedy any defects 

within a reasonable time to be specified in notice from the Architect.  In 

default thereof, the Owner may have such work done and charge all 

costs to the Contractor. 

 

C. The start of the Contractor’s warranty period, as defined in the General 

Conditions, shall commence on the issue of a “Certificate of Substantial 

Completion”, by the Owner or the Owner’s Representative for each item 

of material, equipment or system. 

 

D. The Subcontractor shall confer with the General Contractor prior to the 

bid date concerning the project schedule and determine if there is a 

need to operate any items of equipment or systems for temporary heating 

and/or cooling or other reasons prior to “Substantial Completion”.  All 

required extended warranty costs for equipment, materials, and systems 

shall be included in the Subcontractor’s bid. 

 

 

END OF SECTION 220100 
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SECTION 220529 - HANGERS & SUPPORTS FOR PLUMBING PIPING & EQUIPMENT 

 

 

PART 1 – GENERAL 

 

1.01 RELATED DOCUMENTS 

 

A. The Conditions of the Contract and applicable requirements of Division 1, 

“General Requirements”, and Section 22 01 00 “General Plumbing Requirements”, 

govern this Section. 

 

1.02 DESCRIPTION OF WORK 

 

A. Work Included:  Provide pipe hangers, supports, and required appurtenances as 

specified and indicated 

 

1.03 QUALITY ASSURANCE 

 

A. MSS Standard Compliance:  Provide pipe hangers and supports of materials, 

design, and manufacture which comply with ANSI/MSS SP-58, SP-59, SP-89, and 

SP-90. 

 

B. Acceptable Manufacturers:  The model numbers listed in the Specification 

establish a level of quality and material.  Subject to compliance with 

requirements, provide products and materials by the following: 

1. Anvil International, 

2. Fee and Mason, 

3. Central Iron Manufacturing Company, and  

4. F& S Manufacturing Company 

5. B-Line 

 

 

PART 2 – PRODUCTS 

 

2.01 PIPE HANGERS AND SUPPORTS: 

 

A. General:  Provide pipe hangers and supports as specified.  Comply with local 

codes and standards for pipe and equipment support and anchorage.  Pipe 

supports shall be of material that will prevent electrolytic action. 

 

B. Inserts:  Provide Anvil No. 282 inserts for concrete construction. 

 

C. Piping in Multiple Parallel Runs:  Provide Anvil No. 45 or No. 50 with Anvil No. 137 U-

bolt pipe clamps or structural channels or angles with U-bolt clamps, supported as 

trapeze hangers where multiple parallel runs of piping are shown.  Select and size 

members for weights to be carried and span dimensions between supports. 

 

D. Piping in Single Runs:  Provide Fee and Mason Fig. 239 or Anvil No. 260 clevis 

hanger.   

 

E. Hanger Rod:  Provide hanger rods of required length.  Rod diameters shall be as 

listed in the following table.  Rod diameters may be adjusted after consultation 
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with the Structural Engineer concerning the building framing system, the method 

of attachment to the structure and the support rod spacing. 

 

Pipe Sizes     Rod Diameter 

3/4” - 2”              3/8”  

2-1/2” – 3              1/2”  

4” – 5                5/8”            

6”               3/4” 

8” – 12”              7/8” 

14” – 18”                1” 

 

F. Riser Clamps:  Provide Fee and Mason Figure 241 riser clamps.  Riser clamps for 

copper tube shall be copper-plated. 

 

G. Saddles and Shields: 

1. Saddles for Horizontal Insulated Piping without Vapor Barrier:  At each 

hanger or support on horizontal runs, provide Anvil No. 160 or Fee and 

Mason Figure 171, 1710, 1712, or 172 saddles, as applicable.  Shields as 

described below may be used instead of the saddles.  On heating water 

systems below 140ºF (60ºC), hangers may be sized for the pipe size and of 

a material compatible with the pipe.  Where dissimilar materials are used, 

provide dielectric separation.  Carry insulation over the hanger and seal 

where hanger is sized for pipe. 

2. Shields for Horizontal Insulated Water Piping with Vapor Barrier:  At each 

hanger or support for water piping, provide a half section of preformed 6 

PCF density fiberglass or rigid calcium silicate, with jacket of adjacent 

insulation brought across unbroken, supported on semicircular 16-gauge 

shields.  Shields for pipe 4” and smaller shall be 12” long; shields for pipe 5” 

to 8” shall be 18” long; and shields for larger pipe shall be 24” long. 

 

H. Piping on Roof:  Roof mounted pipe supports are discouraged.  If roof supports 

are necessary, installation methods must be approved by the architect, engineer, 

general contractor, and the Roofing Contractor. 

 

 

PART 3 – EXECUTION 

 

3.01 INSTALLATION: 

 

A. Independent Support:  Support fire sprinkler and standpipe piping independently 

of other piping in accordance with NFPA-approved methods and local codes 

and standards. 

 

B. Provisions for Movement: 

1. Movement:  Install hangers and supports to allow controlled movement of 

piping systems, to permit freedom of movement between pipe anchors, 

and to facilitate the action of expansion joints, expansion loops, 

expansion bends, and similar units. 

2. Load Distribution:  Install hangers and supports so piping live and dead 

loading stresses from movement will not be transmitted to any pipe or 

connected equipment.  Pipe supports shall properly transmit the weight of 
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the pipe and its contents to the building structure, or to independent 

posts, piers, or foundations. 

3. Pipe Slopes:  Install hangers and supports to provide the indicated pipe 

slopes so maximum pipe deflections allowed by ANSI B31 are not 

exceeded. 

 

C. Insulated Piping:  Comply with the following installation requirements: 

1. Clamps:  Attach clamps, including spacers (if any), to piping with clamps 

projecting through the insulation; do not exceed pipe stresses allowed by 

ANSI B31. 

2. Shields:  Where low-compressive-strength insulation of vapor barriers are 

indicated on cold, hot water piping, install coated protective shields.  For 

pipe 8” and over, install rigid calcium silicate insulation between saddles 

and pipe. 

 

D. Spacing:  Install hangers and supports in piping systems to remove stress from 

equipment flanges and rotating equipment.  Space hangers and supports as 

shown in the following tables. 

 

Copper Pipe:  Where copper piping/tubing is used and required to be 

suspended, spacing shall be based on the following: 

 

Trade Pipe Size                                   Maximum Spacing 

 1-1/4” or smaller 6’ 

 1-1/2” or larger 10’ 

 

Cast Iron Pipe:  Where cast iron piping is used and required to be suspended, 

spacing shall be based on the following: 

 

Trade Pipe Size                                   Maximum Spacing 

 All Sizes 5’* 

*Spacing of 10’ may be used when 10’ pipe lengths are utilized  

 

PVC Pipe:  Where PVC is used and required to be suspended, spacing shall be 

based on the following: 

 

Trade Pipe Size                                   Maximum Spacing 

 All Sizes 4' 

 

CPVC Pipe:  Where CPVC is used and required to be suspended, spacing shall be 

based on the following: 

 

Trade Pipe Size                                   Maximum Spacing 

 1” and smaller 3' 

 1-1/4” and larger 4’ 

E. Saddles:  Where insulation without vapor barrier is indicated, install protection 

saddles, or use hangers as indicated in Paragraph 2.0/G.1. 

 

F. Guides:  Install pipe guides complying with the manufacturer’s published product 

literature.  Where not otherwise indicated, install pipe guides near expansion 

loops, expansion joints, and ball joints. 
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G. Anchors:  Install anchors at the proper locations to prevent stresses from 

exceeding those permitted by ANSI B31 and to prevent the transfer of loading 

and stresses to connected equipment.  Anchors shall include vibration isolation in 

accordance with the pipe support system specified.  Where the piping system is 

floating, the anchors shall be termed restraints or braces. 

1. Where expansion compensators are indicated, install anchors in 

accordance with the expansion unit manufacturers written instructions, to 

limit movement of piping and forces to the maximums recommended by 

the manufacturer of each unit. 

2. Where not otherwise indicated, install anchors at the ends of principal 

pipe runs and at intermediate points in pipe runs between expansion 

loops and bends.  Make provisions for preset of anchors as required 

accommodating both expansion and contraction of piping. 

 

H. Leveling:  Adjust hangers and supports and place grout as required under 

supports to bring piping to proper levels and elevations. 

 

I. Hangers:  Refer to Section 23 05 48, “Vibration Isolation”, for additional 

information and support requirements.  Pipe hangers made of wood, wire, or 

sheet iron shall not be permitted. 

 

J. Riser Supports:  Vertical piping shall be secured at sufficiently close intervals to 

keep the pipe in alignment and carry the weight of the pipe and contents. 

1. Cast iron soil pipe shall be supported at the base and at each story level, 

but in no case at intervals greater than 10’. 

2. Steel pipe shall be supported at the base and at no less than every other 

story level, but in no case at intervals greater than 25’. 

3. Copper tube shall be supported at each story level, but in no case at 

intervals greater than 10’. 

4. Plastic pipe shall be supported at midpoint between floors and at ceiling 

to prevent movement, but in no case at intervals greater than 8’. 

 

 

END OF SECTION 220529 
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SECTION 220553 - IDENTIFICATION FOR PIPING AND EQUIPMENT 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. The General Provisions, Supplemental General Provisions, section 22 01 00, Division 

1 Specifications and Special Provisions apply to all Work specified in this Section. 

 

B. This section describes the basic materials and installation methods for the 

identification of equipment and piping.  Comply with other Division 22 sections 

and drawings as applicable.  Refer to other divisions for coordination of work. 

 

C. Furnish and install all components of the identification of equipment and piping 

specified herein and/or as indicated on the drawings. 

 

1.02 DESCRIPTION OF WORK 

 

A. Work Included:  Identification of mechanical equipment shall consist of 

equipment labeling, pipe marking, and valve tagging as specified hereinafter. 

1. In general, all equipment shall be labeled.  This shall include all central 

plant, air handling or air conditioning equipment, and other similar and 

miscellaneous equipment. 

2. Pipe markings shall be applied to all piping. 

3. Each valve shall be identified with a stamped tag.  Valves and tagging 

shall be scheduled typewritten on 8 ½” x 11” paper, tabulating valve 

number, piping system, system abbreviation, location of valve (Room or 

area), and service (e.g. – 2nd Floor North Domestic Hot Water).  The valve 

schedule shall be submitted to the Engineer for approval prior to ordering 

or installing valve tags.  See Section 23 01 00, “General Mechanical 

Requirements” for information and requirements regarding Operation and 

Maintenance Manuals. 

4. Labels, tags, and markers shall comply with ANSI A13.1 and other 

applicable state and local standards for lettering size, colors, and length 

of color field. 

5. Equipment and device identification specified in other sections shall be 

provided as a part of those requirements. 

 

1.03 ACCEPTABLE MANUFACTURERS 

 

A. Labels, markings, and tags shall be manufactured by W.H. Brady, Seton, Allen, or 

Industrial Safety Supply. 

 

 

PART 2 - PRODUCTS 

 

2.01 EQUIPMENT LABELING 

 

A. Equipment labeling shall be one of the following, unless noted or specified 

otherwise: 
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1. Permanently attached engraved brass or plastic laminated signs with 1” 

high lettering.  Signs on exterior equipment shall be brass. 

2. Stencil painted identification, 2” high letters, with standard fiberboard 

stencils and standard black (or other appropriate color) exterior stencil 

enamel. 

 

2.02 PIPE MARKINGS 

 

A. On piping less than 6” diameter, install plastic semi-rigid snap-on type, 

manufacturer’s standard pre-printed color-coded pipe markers extending fully 

around the pipe and insulation or pressure-sensitive vinyl pipe markers similar to 

the above.  Pipe markings can also be applied with the stick type backing in lieu 

of the semi-rigid Snap-On-type.  If label does not fully wrap the pipe, use zip ties or 

similar to fasten to piping. 

 

B. On piping and insulation 6” and greater diameter, full band as specified above or 

strip-type markers fastened to the pipe or insulation with laminated or bonded 

application or by color-coded plastic tape not less than 1 ½” wide, full circle at 

both ends of the marker. Pipe markings can also be applied with the stick type 

backing in lieu of he semi-rigid snap-on-type. 

 

C. Arrows for direction of flow provided integral with the pipe marker or separate at 

each marker. 

 

2.03 VALVE TAGS 

 

A. Valve tags shall be polished brass or plastic laminate with solid brass S hook and 

chain.  Tags shall be stamped or engraved with the appropriate abbreviation for 

the type of service (e.g. – CHW, HW), as well as the designated valve number.  

 

B. A valve schedule is to be provided to the Owner.  For each page of valve 

schedules, a glazed display frame, with screws for removable mounting on 

masonry walls.  Provide frames of finished hardwood or extruded aluminum, with 

SSB-grade sheet glass. 

 

 

PART 3 - EXECUTION 

 

3.01 GENERAL 

 

A. Identification labeling, marking, and tagging shall be applied after insulation and 

painting has been completed. 

 

B. Coordinate names, abbreviations, and other designations used in mechanical 

identification work with corresponding designations shown, specified, or 

scheduled on drawings.  Prior to ordering any labels, markings, or tags, obtain the 

approval of the Engineer regarding names, abbreviations, etc.  

 

C. The Plumbing, HVAC, and Fire Protection Contractors shall coordinate labeling, 

marking, and tagging to ensure consistent and coordinated identification.  In 

existing buildings, utilize similar names, abbreviations, and other designations that 

are currently in use to remain consistent with existing identification. 
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D. Equipment labeling shall consist of unit designation as shown on the drawings.  

Exhaust fan labeling shall also indicate service or the room or area of service. 

 

E. Pipe and ductwork markers shall be placed on piping and ductwork on 25’ 

centers in mechanical rooms and concealed spaces.  In locations where piping 

and ductwork is exposed, place markers on 50’ centers.  Flow directional arrows 

should be marked on the piping at taps from the main and riser. 

 

F. Valve tags shall be placed on each valve except those intended for isolation of 

individual heat pumps or terminal units (e.g. - VAV boxes, fan coil units, unit 

heaters, etc.).  Valve tag schedules shall be prepared as specified hereinbefore.  

Copies of one schedule shall be laminated in clear plastic and placed where 

directed by the Owner.  Other sets shall be included in the Operating and 

Maintenance Manuals.  

 

 

END OF SECTION 220553 
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SECTION 220700 - PLUMBING INSULATION 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. The General Provisions, Supplemental General Provisions, section 22 01 00, 

Division 1 Specifications and Special Provisions apply to all Work specified 

in this Section. 

 

B. This section describes the basic materials and installation methods for the 

insulation of Plumbing piping and equipment.  Comply with other Division 

22 sections and drawings as applicable.  Refer to other divisions for 

coordination of work. 

 

C. Furnish and install all components of the insulation system specified herein, 

as indicated on the drawings, and as required to provide complete and 

operating systems. 

 

1.02 QUALITY ASSURANCE 

 

A. Manufacturer:  Approved manufacturers are Armstrong, Calsite, Cell-U-

Foarm Corp, Ceelco, Certainteed Corp, Dow Chemical Company, Forrest 

Mfg Co, Foster / Chilers, Gemco, Johns Manville, Knauf Fiberglass, Midwest 

Fastners, Owens Corning Fiberglass, Pittsburg Corning Fiberglass, Rubatex, 

Trymer, and Venture Tape. 

 

B. All insulation, jacket and adhesive shall have a fire and smoke hazard 

ratings as tested under ASTM E 84, NFPA 255, and UL 723 not exceeding:  

  

 Flame Spread:   25  

 Fuel Contributed:  50  

 Smoke Developed:  50  

 

 Exceptions: Type B Insulation and PVC Fitting Covers  

  

1.03 SUBMITTALS 

  

A. Per Section 22 01 00.  

  

B. Product Data 

1. Type A Insulation  

2. Type B Insulation  

3. Type C Insulation  

4. Type D Insulation  

5. Type E Insulation  

6. Type F Insulation 

7. Type G Insulation 

8. Vinyl Lacquer Paint for Type B Insulation  

9. Metal Jacket  
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1.04 DEFINITIONS 

  

A. The phrase "Storm Drainage Conductor" refers to that portion of the storm 

drain interior to the building, between the roof drain body and where the 

pipe goes below grade.  

  

B. The word “plenum” shall mean a ceiling space or mechanical room used 

for the transfer of conditioned return and/or outside air. 

 

 

PART 2 - PRODUCTS 

  

2.01 PIPING INSULATION 

  

A. Type A – Fiberglass (indoor) 

1. One Piece glass fiber, rigid molded sectional pipe covering with 

factory applied aluminum foil and white craft paper flame 

retardant vapor barrier jacket, conforming to ASTM C547, Class II, 

Mineral Fiber Preformed Pipe Insulation.  

2. Thermal Conductivity (k) equals approximately 0.23 (BTU/HR., SF., 

Degree F, IN)  at 75 °F.  

3. Similar to Johns Manville Corp “Micro Lox 650 AP T”, or approved 

equal. 

  

B. Type B - Closed Cell (indoor) 

1. Closed cell, flexible foamed plastic conforming to ASTM C534, 

"Preformed Flexible Elastomeric Cellular Thermal Insulation in Sheet 

and Tubular Form."   Insulation shall be suitable for a temperature 

range from –40 degrees F to 220 degrees F. 

2. Conductivity (k) equals approximately 0.27 (BTUHR., SF., Degree F, 

IN)  at 75 °F.  

3. Similar to Armstrong “Armaflex”, or approved equal. 

  

C. Type C – Polyioscyanurate (outdoor) 

1. Prefabricated 2 lb./cu.ft. density polyisocyanurate insulation with 

waterproof mastic and glass fiber jacket finished with an aluminum 

jacket with waterproof silicone caulk joints. 

2. Conductivity (k) equals approximately 0.14 (BTUHR., SF., degrees F, 

IN)  at 75 °F.  

3. Insulation shall be applied per manufacturer’s recommendations.  

Joint sealants and coatings shall be as approved by the insulation 

manufacturer for the intended application and service 

temperature range.  

4. Jacketing shall be an all service jacket with 1 mm aluminum foil on 

pipe insulation and FSK jacket on board stock applied by the 

manufacturer to ASTMC-1136.  Jacket shall have integral flap for 

sealing joint.  

5. Similar to Trymer 9501, or approved equal. 

2.02 EQUIPMENT INSULATION 

 

A. Type Dh - Fiberglass Board (Hot Equipment) 

1. Semi-rigid intermediate service fibrous glass board for operating 

temperatures greater than 850 degrees F.   
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2. Conductivity (k) equals approximately 0.23 (BTU/HR., SF., degrees 

F, IN) at 75 °F. Minimum density of 2.75 lb / cu ft. 

3. Similar to Johns Manville Corp “1000 series Spin Glass”, or 

approved equal. 

 

B.   Type Dc - Foamed Plastic (Cold Equipment) 

1. Foamed plastic sheet suitable for operating temperatures 

between –40 degrees F and 22- degrees F. 

2. Conductivity (k) equals approximately 0.27 (BTU/HR., SF., Degree F, 

IN)  at 75 °F. 

3. Similar to Armstrong “Armaflex”, or approved equal.  

 

C. Type E 

1. Calcium silicate block conforming to ASTM C 553, Type I (1200 

degrees F. max), asbestos free. 

2. Conductivity (k) equals approximately 0.42 (BTU IN/HR., SF., degree 

F) per inch thickness at 200 °F.  

3. Similar to Calsilite, or approved equal.  

 

D. Type F 

1. Insulation shall be 2" thick, minimum 3/4 lb. density fiberglass with 

an FSKL aluminum foil jacket, reinforced with fiberglass scrim.  

2. Conductivity (k) equals approximately 0.27 (BTUHR., SF., degrees F, 

IN) at 75 °F.  

3. Integral UL rated vapor barrier of:  

a. Aluminum foil reinforced with fiberglass scrim laminated to 

30-lb. kraft paper.  

b. Class I white vinyl 0.004 inch thick, where specified.  

4. Similar to Johns Manville Corp “Microlite”, or approved equal 

 

2.03 METAL JACKET 

 

A. Smooth aluminum jacket 0.016 inch thick. 

   

B. Integral polykraft or poly-surlyn moisture barrier.  

 

C. Banded locking joints with field applied silicone weatherproof sealant.  

  

D. Similar to Johns Manville Corp, or approved equal. 

 

2.04 INSULATION ACCESSORIES 

   

A. The following accessories shall be used in the application of the thermal 

insulations specified under this Section:  

1. PVC Fittings Covers:  similar to Johns Manville Corp “Zeston”, or 

approved equal. 

2. Pressure Sensitive polyester film tape to secure pipe insulation up to 

12” outside diameter:  Similar to 3M 30-80, or approved equal. 

3. Vapor Seal Mastic:  Similar to Childers CP-35, or approved equal. 

4. Lagging Adhesive:  Similar to Childers CP-52, or approved equal. 

5. Wire: 16 gauge soft stainless steel.  

6. Insulation Bonding Adhesive (To Metal):  Similar to Childers CP-82, 

or approved equal. 
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7. Insulating and Finishing Cement:  Similar to Insulco Smooth Kote, or 

approved equal. 

8. Mechanical Fasteners - Welded or adhered pins with speed clip 

washers:  Similar to Gemco Midwest Fasteners, or approved equal. 

9. Bands for Equipment:  

a. Outside diameter of insulation is less than 24 inch: 1/2 inch x 

0.020-inch (25 ga.) stainless steel.  

b. Where diameter is 36 inches or larger: 3/4 inch x 0.020 inch. 

10. Bands for Piping: 1/2 inch x 0.020-inch stainless steel.  

11. Wire Mesh: 1 inch by 20-gage stainless steel hexagonal wire 

netting.  

  

 

PART 3 - EXECUTION 

   

3.01 INSULATION APPLICABILITY 

 

A. Heat Pump loop piping (tempered):  No insulation required (except where 

exposed to freezing temperatures—see exterior piping for condenser 

water below for this condition). 

 

B. Interior Hot Water, Chilled Water, and Condenser Water - Type A insulation 

required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     up to 1-1/4 

 1-1/2     1-1/2 to 3 

 2     4 and up 

 

C. Exterior Hot Water, Chilled Water, and Condenser Water – Type C 

insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     up to 2-1/2 

  2     3 and up 

 

D. Condensate Drains (except in plenums and fire partitions/floors) – Type B 

insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 ½     all 

 

E. Condensate Drains (inside plenums and fire partitions/floors) – Type A 

insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1/2     up to 1 

 3/4     1-1/4 and up 

 

F. Horizontal storm leaders, roof drain bodies, and underside of drains 

receiving condensate from cooling coils – Type F insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 
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 2     all 

 

G. Horizontal waste piping from electric water coolers – Type A insulation 

required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1/2     all 

 

H. Refrigerant Suction Lines & Valves (except in plenums and fire 

partitions/floors) – Type B  

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     all 

 

I. Refrigerant Suction Lines & Valves (in plenums and fire partitions/floors), 

and hot gas bypass piping – Type A insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     all 

 

J. Outdoor cooling tower make-up water – Type C insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 2     all 

 

K. Domestic Cold Water – Type A insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     all 

 

L. Domestic Hot Water and Tempered Water – Type A insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     up to 1-1/4 

 1-1/2     1-1/2 and up 

 

M. Garage domestic water piping exposed – Type A insulation required 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 1     all 

 

N. Boiler stack, breeching and converter – Type E insulation required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 4     all 

 

O. Emergency Generator Exhaust Piping and Muffler – Type E insulation 

required: 

 

 Insulation Thickness (in)  Pipe Sizes (in) 

 4     all 

 

P. Domestic Water Heaters shall be factory insulated. 
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Q. Cold equipment – Type Dc insulation required, minimum 1/2”.  Consult 

with equipment manufacturer as thickness may vary depending on 

service application and equipment manufacturer installation 

recommendations. 

 

R. Hot equipment – Type Dh insulation required, minimum 2”.  Consult with 

equipment manufacturer as thickness may vary depending on service 

application and equipment manufacturer installation recommendations. 

 

Notes: 

a. The above thicknesses are the minimum required. All local codes 

and local energy codes shall be complied with. 

b. All piping exposed to outdoors shall be insulated.  All piping 

subject to freezing shall be provided with heat tracing.  

Coordinate insulation with heat trace cable and controls. 

c. Insulation types and thickness are a minimum standard.  Each 

application shall be carefully considered and insulation product 

type and thickness shall be appropriate for each specific 

application.  Submit all insulation products with verification of their 

service intent. 

 

3.02 PIPING INSULATION GENERAL REQUIREMENTS 

  

A. Preparation 

1. Do not apply insulation until piping has been leak tested.  

2. All surfaces to be insulated shall be dry and free of loose scale, 

rust, dirt, oil or water.  

  

B. Application: 

1. Insulation shall be installed in a smooth, clean workmanlike 

manner.  Joints shall be tight and finished smooth without fish-

mouths.  

2. Insulation shall fit tightly against the surface to which it is applied to 

prevent air circulation between the insulation and the pipe or 

equipment to which it is applied.  

3. Insulation applied to cold piping or equipment shall be completely 

vapor sealed, free of pinholes or other openings.  

4. Do not use wet insulation materials.  

5. All longitudinal joints on vertical pipe runs shall be staggered.  

6. Apply insulation so as to permit expansion or contraction of 

pipelines without causing damage to insulation or surface finish.  

7. Do not apply mastic or adhesive until all previous applications of 

mastic and adhesives have thoroughly dried.  

8. No bands or staples shall be provided on covering.  

9. The adhesive used in connection with all covering work shall 

contain an approved vermin and rodent proof ingredient.  

10. Provide 24-gauge sheet-metal saddle between the pipe 

hanger/support and the exterior of the insulation. Saddle length 

shall be the same as insulation inserts.  
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C. Application at Fittings:  

1. Insulation of flanges and flanged fittings shall overlap adjacent 

pipe covering at least 1 inch.  Valves shall be insulated up to the 

gland only.  

2. Pipeline strainers shall be insulated in such a manner as to permit 

removal of strainer basket without disturbing insulation of the 

strainer body.  

3. Insulation adjacent to un-insulated flanges shall be tapered back 

and neatly finished so as to allow access to and removal of bolts 

without injury to covering.  

  

3.03 TYPE A INSTALLATION 

  

A. Tightly butt together sections of insulation on pipe runs sealing longitudinal 

seams of jacket with a self-sealing adhesive.  Seal end joints with 4-inch 

wide straps of matching vapor barrier tape.  Seal off ends of insulation 

with vapor seal mastic at valves, fittings and flanges.  No further finish 

required.  Mastic shall extend onto the bare pipe and over the insulation 

O.D.  

 

B. PVC fitting jackets shall be used when they are available for the particular 

application.  When molded or routed coverings are not available, the 

coverings shall be fabricated in the field similar to equipment insulation.  

Molded or routed fitting covers are highly recommended.  Order PVC pre-

curled.  

 

C. Cold Piping:  

1. Cover valves, fittings and flanges with insulation having the same 

thickness as adjacent pipe covering, securing in place reforming 

tape up to 12” O.D. and ½” wide SST bands on larger O.D.  Apply 

a PVC jacket and seal joints with PVC cement (solvent welding). 

  

D. Hot Piping:  

1. Covers shall overlap the pipe insulation by the thickness of the 

insulation or 2” min. Cover valves, fittings and flanges with 

insulation similar to the adjacent pipe covering, securing in place 

with reforming tape up to 12” O.D. and ½” wide SST bands on 

larger O.D.  Apply a PVC jacket and tape end joints to adjacent 

pipe insulation.  

2. Do not use PVC fitting jackets where the surface of the insulation is 

above 150 degrees F.  

 

 

 

 

E. Exterior Piping: 

1. Exterior above grade water piping shall be finished with a 

weatherproof jacket and an aluminum jacket.  Lap and seal joints 

as per manufacturer's instructions. Place laps to shed water. 
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3.04 TYPE B INSTALLATION 

  

A. Type B insulation shall be slipped on the pipe prior to connection, and the 

butt joints shall be sealed.  Where the slip on technique is not possible, the 

insulation shall be carefully slit and applied to the pipe.  

   

B. All joints shall be completely butt sealed with the manufacturer's 

recommended adhesive.  

  

C. Do not apply Type B insulation in multiple layers.  

  

D. Type B insulation shall not be used in plenums nor firewall penetrations.  

  

E. This Contractor shall paint Type B insulation exterior to the building with 

two coats of a vinyl acrylic paint recommended by the insulation 

manufacturer for protection against ultraviolet degradation and shall be 

flexible with no cracking.  It is recommended in high humid areas to coat 

the insulation with a vapor barrier mastic to .037 min. DFT. 

  

3.05 TYPE C INSTALLATION 

  

A. Exterior 

1. Butter joints of insulation with non-setting adhesive.  Secure with 

factory applied Self-Seal laps.  Installation shall be as per 

manufacturer’s guidelines. 

2. Finish shall be factory applied All Service Jackets. All fittings shall 

be finished with vapor seal mastic reinforced with white glass 

mesh.  Minimum 0.037 thick DFT of mastic. 

3. Piping exposed in machine rooms shall be finished with vapor seal 

mastic and open weave membrane 10 x 10.  

4. Piping exposed to weather shall be finished with all service jacket 

and additional finish of 0.16 thick aluminum jacket.  Aluminum 

jacket shall be secured with stainless bands located on maximum 

centers of 12 inches and at the overlap.  No screws or pop rivets 

shall be used. 

5. Fittings and valves shall be finished with vapor seal mastic, 

reinforced with minimum 0.037” DFT of mastic, glass mesh and 

aluminum preformed fitting covers.  

 

3.06 TYPE D INSTALLATION 

  

A. Equipment Insulation Application:  

1. Apply insulation to fit as closely as possible to equipment.  

2. Stagger joints where possible. 

3. Bevel insulation around nameplates, ASME stamp and access 

plates. 

4. Insulation on equipment that must be opened periodically shall be 

constructed so insulation can be removed and replaced without 

damage.  

5. Do not install Type E insulation on aluminum surfaces or with 

aluminum jacket.  

  

B. Hot Equipment:  
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1. Install 3/4-inch expanded metal over equipment with standing ribs 

or seams prior to applying insulation to eliminate ribs or seams 

penetrating through the insulation. 

2. Secure the insulation with steel bands spaced on 12-inch centers.  

3. Where required, use welded studs, clips or angles as anchors for 

wire or bands on flat surfaces.  

4. Seal joints with insulating cement.  

5. Over the insulation stretch 1-inch hexagonal mesh wire and lace 

the edges together.  

6. Apply a 1/4-inch thick coat of finishing cement and trowel smooth.  

7. Smooth insulation with lagging adhesive, cover with glass cloth 

and a final coat of lagging adhesive.  

8. On small equipment where it is not practical, omit the wire mesh 

and finishing cement on Type D insulation. 

 

C. Cold Equipment 

1. Cover irregular surfaces with a smoothing coat of insulating 

cement.  

2. Secure insulation with wire or with stainless bands spaced on 12-

inch centers. 

3. Seal joints with vapor seal mastic.  

 

4. Embed a layer of glass into a 1/16-inch coating of vapor seal 

mastic.  Then coat the outside of the glass cloth with a 1/16-inch 

coating of vapor seal mastic. 

 

D. Roof Drain Bodies 

1. Insulate similar to cold equipment.  

2. Insulated boxes around roof drain bodies are not acceptable.   

  

3.07 TYPE F INSTALLATION 

 

A. Insulation Application: 

1. Apply insulation tightly and smoothly to pipe. 

2. Secure insulation on the bottom of pipes and other places where 

the insulation will sag and max 3” from any place.  

3. Impale insulation over pins or anchors located not more than 18 

inches apart and hold in place with washers and clips.  Or 

contractor shall wire wrap insulation to pipe. 

4. Cut off protruding pin after clips are secured and seal with 2-mil. 

aluminum foil backed pressure sensitive tape.  

5. Apply insulation with joints tightly butted. 

6. Cover all breaks, joints, punctures and voids with a vapor seal 

mastic and cover with a vapor barrier material identical to vapor 

barrier on the insulation, where gaps exceed 2”.  

7. Bevel insulation around nameplates, access plates and doors.  

8. Insulation shall be continuous through walls and floors.  

 

3.08 METAL JACKET INSTALLATION 

  

A. Cover all piping insulation exposed to the exterior with metal jacket as 

specified herein. 
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3.09 HANGERS 

   

A. Continue insulation through pipe hangers.  Provide either rigid insulation 

inserts or sheet metal inserts at all outside pipe hangers.  Provide rigid 

insulation inserts for piping operating below 60 °F. and sheet metal inserts 

for piping above 60 °F.  

  

B. Provide rigid insulation (on non-insulated piping) or sheet metal inserts (on 

insulated piping) between the pipe and pipe hanger - shall be of a 

thickness equal to the adjoining insulation and shall be provided with 

vapor barrier where required.  Insulation insert shall not be less than the 

following lengths:  

  

 1/2” to 2 1/2" pipe size   10 Inches Long 

 3” to 6" pipe size   12 Inches Long 

 8” to 10" pipe size   16 Inches Long 

 12” and over    22 Inches Long  

  

C. Inserts for cold piping shall have a vapor barrier facing of the same 

material as the adjacent pipe insulation. Seal inserts into insulation with 

vapor seal mastic.  

  

D. Sheet metal inserts shall be of steel sheet.  Gauge shall conform to 

manufacturer's recommendation for pipe size. Sheet metal inserts shall 

have insulation filler of the same material as the adjacent pipe insulation.  

 

3.10 PIPE SLEEVES 

   

A. Pipe insulation and vapor barrier shall be continuous through sleeves in 

walls and floors. 

 

B. Type B insulation shall not be used in sleeves through firewalls or fire rated 

(2-hour) floor systems.  Use Type A or Type C through the sleeve instead 

and vapor seal the joint between the two insulations.  

 

C. Provide 26 gauge galvanized steel or 0.020 inch aluminum jacket over 

insulation on pipe passing through sleeves where sealant is required.  

 

D. Where penetrating interior walls, extend the metal jacket 2 inches out 

either side of the wall and secure each end with a metal band 

compressing the insulation slightly.  

 

E. Where penetrating floors, extend the metal jacket 2 inches below the floor 

and 5 inches above the floor.  Secure with metal bands.  

  

 

END OF SECTION 220700 
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SECTION 221000 - PLUMBING PIPING 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. The General Provisions, Supplemental General Provisions, section 22 01 00, 

Division 1 Specifications and Special Provisions apply to all Work specified 

in this Section. 

 

B. This section describes the basic materials and installation methods for the 

plumbing piping systems.  Comply with other Division 22 and 23 sections 

and drawings as applicable.  Refer to other divisions for coordination of 

work. 

 

C. Furnish and install all components of the plumbing piping systems 

specified herein, as indicated on the drawings, and as required to provide 

complete and operating systems. 

 

1.02 DESCRIPTION OF WORK 

 

A. Work Included:  Provide complete operating plumbing piping systems 

including pipe, tube, fittings, and appurtenances as indicated and in 

compliance with these Specifications. 

 

B. Applications:  Applications of piping systems include, but are not limited 

to, the systems as listed below: 

 

Working   Operating 

System    Pressure   Temperatures 

 

  Domestic Cold Water 

   High    350 psig   55 to 80°F 

Medium   300 psig   55 to 80°F 

Low    150 psig   55 to 80°F 

 

Domestic Hot Water 

High    350 psig   90 to 120°F 

Medium   300 psig   90 to 120°F 

Low    150 psig   90 to 120°F 

 

  Makeup Water 

High    350 psig   55 to 80°F 

Medium   300 psig   55 to 80°F 

Low    150 psig   55 to 80°F 

 

Sanitary Drainage  --    -- 

 

Storm Drainage   --    -- 

  

 Acid Waste   --    -- 

 

Natural Gas   --    -- 
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1.03 QUALITY ASSURANCE 

 

A. Welding:  Qualify welding procedures, welders, and operators in 

accordance with ANSI B31.1, Paragraph 127.5, for shop and job site 

welding of piping work.  Make welded joints on the piping system with 

continuous welds, without backing rings and with pipe ends beveled 

before welding.  Gas cuts shall be true and free from burned metal.  

Before welding, surfaces shall be thoroughly cleaned.  The piping shall be 

carefully aligned and no weld metal shall project inside the pipe. 

 

 

PART 2 - PRODUCTS 

 

2.01 PIPING MATERIALS 

 

A. General:  Provide pipe and tube of type, joint, grade, size, and weight 

(wall thickness, schedule or class) indicated for each service.  Comply 

with applicable governing regulations and industry standards. 

1. Steel Pipe:  ASTM A53, ASTM A106, or ASTM A120, black or hot-

dipped galvanized as specified. 

2. Copper Tube:  ASTM B88, Types "K", Type "L", or Type "M" copper 

water tube as defined by the Copper and Brass Research 

Association. 

3. Ductile Iron Pipe:  ANSI A21.51, Class 150 with bell and spigot ends 

for push-on joints. 

4. Cast Iron Soil Pipe:  ASTM A74, standard weight, hub and spigot-

type. 

5. Hubless Cast Iron Pipe:  CISPI 301-78, standard weight with spigot 

bead ends for coupling assembly. 

6. Polyvinyl Chloride (PVC) Pipe:  Sewer main SDR 41, ASTM D3034 

with bell ends and pre-inserted gasket joints. 

7. Pre-insulated Steel Pipe:  ASTM A53, ASTM A106, ASTM A120, and 

ANSI B31.1. 

8. Polyvinyl Chloride (PVC) Water Pipe:  Class 150, thickwall, Schedule 

80, AWWA C90 mechanical joint. 

9. Copper Drainage Pipe:  DWV copper piping. 

10. Polyvinyl Chloride (PVC) Drainage Pipe:  Schedule 40 PVC. 

11. Chlorinated Polyvinyl Chloride (CPVC) Drainage Pipe: Schedule 40 

CPVC.  Type IV Grade I with cell classification of 23447 as defined 

in ASTM D1784.  Rated for temperatures up to and including 200°F. 

 

2.02 PIPE / TUBE FITTINGS 

 

A. General:  Provide factory-fabricated fittings of type, materials, grade, 

class, and pressure rating indicated for each service and pipe size.  

Provide sizes and types matching pipe, tube, valve, and equipment 

connections.  Where not otherwise indicated, comply with governing 

regulations, industry standards, and where applicable, with pipe 

manufacturer's instructions for selections. 

1. Cast Iron Flanged Fittings:  ANSI B16.1, Class 125 or Class 250, black 

or galvanized as specified, including bolting and gasketing. 
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2. Cast Iron Threaded Fittings:  ANSI B16.4 or ASTM A126, Class 125 or 

Class 250, black or galvanized as specified. 

3. Malleable Iron Threaded Fittings:  ANSI B16.3, Class 150 or Class 

300, black or galvanized as specified. 

4. Malleable Iron Threaded Unions:  ANSI B16.39, select for proper 

piping fabrication and service requirements including style, end 

connections, and metal-to-metal seats (iron, bronze, or brass), 

plain or galvanized as specified. 

5. Threaded Pipe Plugs:  ANSI B16.14. 

6. Steel Flanges/Fittings:  ANSI B16.5, including bolting, gasketing, and 

butt weld end connections. 

7. Forged Steel Socket-welding and Threaded Fittings:  ANSI B16.11, 

rated to match schedule of connected pipe. 

8. Wrought Steel Butt-welding Fittings:  ANSI B16.9, except ANSI B16.28 

for short radius elbows and returns; rated to match connected 

pipe. 

9. Cast Iron Drainage Fittings:  ANSI B16.22 galvanized with pitched 

threaded ends. 

10. Pipe Nipples:  Fabricated from same pipe as used for connected 

pipe, except do not use less than Schedule 80 pipe where length 

remaining unthreaded is less than 1/2".  Do not thread nipples full 

length (no all-thread nipples). 

11. Wrought Copper/Bronze Solder-Joint Fittings:  ANSI B16.22 suitable 

for working pressure up to 250 psig. 

12. Hub-less Cast Iron Pipe Fittings:  CISPI 301-78 and comply with 

governing regulations. 

13. Cast Iron Soil Pipe Fittings:  ASTM A74. 

14. Compression Gaskets:  CISPI HSN-75. 

15. Lead/Oakum Joint Materials:  Comply with governing regulations 

for service use indicated. 

16. Grooved End Fittings:  ASTM A47 or ASTM A536 joined with Victaulic 

Style 77 couplings and Grade "E" gaskets. 

17. Flanged Fittings:  Comply with ANSI B16.15 for bolt-hole 

dimensioning, materials, and flange-thickness. 

18. Flange Bolts:  Bolts shall be carbon steel ASTM A307 Grade A 

hexagon head bolts and hexagonal nuts.  Where one or both 

flanges are cast iron, furnish Grade B bolts.  Cap screws utilized 

with flanged butterfly valves shall be ASTM A307 Grade B with 

hexagon heads. 

19. Flange Bolt Thread Lubricant:  Lubricant shall be an anti-seize 

compound designed for temperatures up to 1000°F and shall be 

Crane Anti-Seize Thread Compound or approved equal. 

20. Polyvinyl Chloride (PVC) Fittings:  ASTMD-2665, Lasco or Spears 

Manufacturing high strength sewer fittings. 

21. Copper Drainage Fitting:  DWV copper drainage fittings. 

 

 

 

B. Miscellaneous Piping Materials/Products: 

1. Welding Materials:  Comply with ASME Boiler and Pressure Vessels 

Code, Section II, Part C, for welding materials. 

2. Brazing Materials:  American Welding Society, AWS A5.B, 

Classification BCup-5. 
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3. Gaskets for Flanged Joints:  1/8" thick gaskets.  Ring-type shall be 

used between raised face flanges and full face-type between flat 

face flanges with punched bolt holes and pipe opening.  Gaskets 

shall be Garlock Style 3400 compressed non-asbestos or equal. 

4. Insulating (Dielectric) Unions:  Provide dielectric unions at all pipe 

connections between ferrous and nonferrous piping.  Unions shall 

be "Delvin" as made by Pipeline Seal and Insulator Company or 

"EPCO" as made by Epco Sales, Inc. and shall have nylon insulation 

or equal. 

5. Gaskets for Cast Iron Soil Pipe:  ASTM C 564, neoprene, 

compression-type. 

6. Push-on-Joints:  ANSI A21.11, rubber compression-type, "Tyton Joint" 

as manufactured by US Pipe or equal. 

7. Hub-less Cast Iron Joints:  CISPI 310, stainless steel corrugated shield 

and clamp assembly over one piece neoprene sealing sleeve. 

 

2.03 VALVES 

 

A. Service Valves 

1. Block (Stop) Valves:  Ball valves 2" and smaller shall be red brass, 

cast bronze, or yellow forged bronze with brass, stainless steel, or 

bronze ball and stem, 150 psig nonshock WOG at 200°F, Jenkins 

Fig. No. 900T.  Valves 2 1/2" and larger shall be butterfly type, 200 

psig nonshock WOG at 200°F, ANSI Class 150 with ductile iron lug 

body.  The replaceable resilient elastomer seat shall be Buna N or 

EPDM.  The disc shall be silicon or aluminum bronze and shaft shall 

be No. 316 or No. 416 stainless steel.  Secondary O ring seals shall 

be provided at the top and bottom of the upper and lower shafts 

to guarantee zero leakage to the shaft. 

2. Balancing Valves:  Valves shall comply with the general 

requirements specified for block valves.  Valves used for balancing 

shall have adjustable memory stops or position indicators. 

3. Gate Valves:  As a general rule, gate valves shall not be used for 

sizes 2 1/2" and smaller.  If necessary, with prior approval from the 

Construction Manager,  valves 2-1/2” and smaller shall be 200 psig 

WOG bronze body with screwed bonnet and ends.  Valves 3" and 

larger shall be 200 psig WOG. 

4. Globe Valves:  Valves 2" and smaller shall be bronze body, bronze 

rising stem, screw in bonnet, renewable seat, and screwed or 

solder ends.  Valves 2 1/2" and larger shall be 200 psig WOG, 

outside screw and yoke (OS&Y), iron body, bronze-trimmed, 

renewable seat, Pressure Class 125, with ANSI B16.1 flanged ends. 

 

B. Check Valves:  Domestic water pipes 2 1/2" and larger shall be spring-

loaded, quiet type.  Valve nonshock pressure temperature rating shall be 

as specified for piping in which it is installed.  Valve shall be full-threaded, 

lug body, or flanged body.  Threaded valves installed at pump discharge 

shall have its shaft perpendicular to the pump shaft.  Valves located in 

pumped sewage pipes and in storm pipes shall be outside weight, 200 

pounds WOG, iron body, bronze trimmed, with swing check design. 

 

C. Relief Valve:  Temperature and pressure, self-closing, lever operated with 

thermo-bulb extension, 3/4", ANSI B2.1 taper thread male inlet connection, 
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210°F (98.8°C) and 125 psig setting, ANSI Z1.22, Type No. 40XL Watts 

Regulator Company or similar. 

 

D. Reduced Pressure Backflow Preventer:  Backflow preventer shall be Watts 

Regulator No. 909 Series, 2 1/2" and larger shall be provided with dual "Y" 

pattern spring-loaded check valves and independent relief valve located 

between checks, or similar or as noted on placns.  Backflow preventers 

shall be rated for pressure up to 150 psig working pressure at 140°F (60°C) 

and sized according to the maximum design flow. 

 

E. Domestic Water Pressure Reducing Valves:  Watts 223S, Clayton 90G 01, or 

similar or as noted on plans.  Pressure and flow schedule as indicated on 

the Drawings. 

 

 

PART 3 - EXECUTION 

 

3.01 PIPING INSTALLATION 

 

A. General: 

1. Industry Practices:  Install pipe, tube, and fittings in accordance 

with recognized industry practices which will achieve permanently 

leak-proof piping systems, capable of performing each indicated 

service without failure or degradation of service.  Install each run 

with a minimum of joints and couplings, but with adequate and 

accessible unions or flanged connections to permit disassembly for 

maintenance/ replacement of valves and equipment.  Reduce 

sizes (where indicated) by use of reducing fittings.  Align 

accurately at connections.  Coordinate piping locations with other 

trades to avoid conflict.  Give ductwork preference unless 

directed otherwise by the Engineer. 

2. Systems:  Install piping parallel or perpendicular to lines of building, 

true to line and grade, and with sufficient hangers to prevent sags 

between hangers.  Provide fittings at changes in direction.  Piping 

in finished areas shall be concealed, except in mechanical rooms.  

Where pipes of different sizes join, provide reducing elbows, tees, 

or couplings.  Bushings will not be acceptable. 

3. Expansion and Contraction:  Install loops, offsets, sizing joints, and 

expansion joints, as necessary, to avoid strain resulting from 

expansion and contraction of piping systems on fixtures and 

equipment.  Provide mechanical grooved connections required 

by the application to reduce vibration at equipment connections.  

Provide expansion joints in piping systems by mechanical grooved 

connections where required. 

 

B. Steel Pipe:  Ream steel pipe after cutting and before threading.  Thread 

with clean-cut taper threads of length to engage all threads in fittings and 

leave no full-cut threads exposed after make-up. 

 

C. Copper Pipe:  Cut copper pipe square and ream to remove burrs.  Clean 

fitting socket and pipe ends with sand cloth or wire brush. 
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D. PVC Pipe:  Cut PVC pipe square and remove all burrs.  Clean fitting and 

pipe butt prior to installation.  Install all PVC piping in accordance with the 

manufacturer's recommendations.   

 

E. Final Connections to Equipment Furnished by Owner or Under Other 

Divisions of These Specifications:  Where equipment is to be furnished 

under other Divisions of these Specifications or by the Owner, such 

equipment will be delivered to the site, uncrated, assembled, and set 

in-place under those other Divisions of these Specifications or under the 

separate contracts.  Any required automatic control valves shall also be 

provided under those other Divisions of these Specifications or other 

separate contracts.  Make all final connections of hot water, condenser 

water, gas, domestic water, waste, and vent as required.  Provide valves, 

unions, strainers, check valves, and traps as required for proper operation 

of systems and equipment.  Equipment not shown on the Architectural 

Drawings or noted by the Architect and/or Engineer shall not be included 

in the scope of this requirement. 

 

F. Excavation, Installation, and Backfill for Underground Pipe: 

1. Layout:  Pipes shall be laid and pipe joints made in presence of the 

General Contractor and field measurements, layouts, batter board 

alignment, grade establishments, and similar locations shall be 

performed by a Professional Engineer in the employ of the 

Contractor.  The Contractor's engineer shall be on the job during 

all underground work.  A "Bench-Mark" reference shall be provided 

by the General Contractor. 

2. Pipe Grading:  Lay and maintain all pipes at required lines and 

grades during the course of the Work. 

3. Trench:  Excavate the trench to the depth required.  Properly 

brace and de-water the trench and keep it free of water during 

installation, testing pipe, and backfilling.  No water shall be 

discharged onto the street or freeway without approval by the 

Owner. 

4. Excavation:  The trench shall be at least 18" wider than the 

maximum diameter of the pipe or largest bell and the pipe shall 

be laid in the center of the trench.  The trench shall be excavated 

to a depth sufficient to provide for pipe cushions or supports as 

specified.  Trench width may be increased as required and piling 

left in place until sufficient compacted backfill is in place.  Properly 

sheet and brace all open trenches to render them secure and 

remove all such sheeting and bracing before completing the 

backfill.  Comply with all applicable national, state, and local 

codes and regulations.  The quantity of excavation required to 

install sheeting and the installation and removal of sheetings and 

bracings will not be regarded as Extra Work.  All costs incurred for 

this excavation and the installation of sheeting shall be included in 

the Contract Price. 

 

5. Grading:  Upon completion of excavation and prior to the laying of 

the pipe, the trench bottom shall be brought up to the required 

elevation with a pipe cushion, except where the cushion has been 

eliminated by the General Contractor.  Pipe cushions shall be select 

material deposited in the trench and shall be compacted, leveled off, 
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and shaped to obtain a smooth compacted bed along the laying 

length of the pipe.  Pipe cushion material shall be as follows: 

a. Domestic Water Pipes:  Material for pipe cushion shall 

comply with local codes and conform with the geo-

technical report.  In absence of local code requirements 

and/or geo-technical report, the cushion shall be bank 

sand or select backfill material approved by the General 

Contractor.  Any material used shall pass a one-inch 

screen. 

b. Sanitary and Storm Sewers:  Material for pipe cushion shall 

comply with local codes and conform with the geo-

technical report.  In absence of local code requirements 

and/or geo-technical report, the cushion shall be bank 

sand or select backfill material approved by the General 

Contractor.  Any material used shall pass a one-inch 

screen. 

6. Anchors:  Cast iron pipes shall have concrete anchors at each 

change in direction and/or as directed.  Any change in direction 

exceeding 15 degrees shall be anchored.  Concrete anchors shall 

rest against solid (virgin) ground with the required area of bearing 

on pipe and ground to provide suitable anchoring. 

7. Backfill:  Backfill trenches only after piping has been inspected, 

tested, and approved by the General Contractor.  Backfill shall be 

provided as recommended in the geo-technical report included 

in these Contract Documents, or in the absence of a geo-

technical report, as required by site conditions. Refer to Division 2 

or elsewhere in the Contract Documents for additional trenching 

and backfill requirements.  

8. Existing Surfaces:  Restore existing streets, driveways, and sidewalks 

damaged during the excavation work to acceptable condition, 

subject to approval by the Owner. 

9. Safety: Provide street and sidewalk excavations with approved 

barricades, warning lights, and cover plates as required by the 

local authorities. 

 

3.02 PLUMBING SERVICES 

 

A. Scope: 

1. This Contractor shall provide the building sanitary sewer to 5 feet 

outside the building and shall extend the domestic water service 

from the main shutoff valve stubbed above floor in the building. 

2. Provide storm drainage system as required to 5 feet outside the 

building. 

3. Verify locations and conditions. 

 

B. General:  Install the various piping systems as described hereinafter, and 

as required by the local plumbing inspection department. 

1. Slope domestic hot and cold water piping to drain and provide 

with hose valves (drain valves) at low points. 

2. Install soil, waste, and vent piping with horizontal lines pitched in 

accordance with local codes, but in no case less than 1/4" per 

foot for pipe 2-1/2" and smaller, and 1/8" per foot for pipe 3" and 
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larger.  Install soil, waste, and vent piping with hubs of each length 

of piping in the upstream position. 

3. Make-up lead and oakum joints with molten lead run into hubs in 

one continuous pour, to a minimum depth of one inch. 

4. Make-up "Ty-Seal" or "Dual-Tite" gasketed joints using lubrication 

and joining tools as instructed by the manufacturers.  Base of 

stacks, horizontal runs under pressure, and gasketed pipe 5" and 

larger shall be made up using "Lubrifast" joining material. 

5. Torque "No-Hub" joints in accordance with manufacturer's 

instructions.  Do not install "No-Hub" joints below ground. 

6. Provide chrome-plated piping at each fixture installed in a finished 

space.  Install with proper strap wrenches to avoid marking or 

defacing. 

7. Provide proper restraints on riser and stack offsets. 

 

C. Plumbing Connections to Fixtures and Equipment: 

1. General:  Provide necessary pipe and fittings.  Make final 

connections to provide cold water make-up and natural gas 

supply to mechanical equipment.  Locate cold water make-up 

and gas supply where shown and connect with suitable stop 

valves. 

2. Cold Water Make-up:  Provide cold water make-up to closed loop 

condenser water circulating systems, cooling tower system, and 

hot water heating systems. 

3. Gas Supply:  Provide gas supply separately metered to an 

approved location for future routing to kitchen locations. 

 

D. The domestic water service shall be Class 150 AWWA cement lined C.I. 

with Class 250 fittings, mechanical joints or push-on rubber ring gaskets, 

ASTM A377-66 or PVC AWWA C900 with solvent welded fittings.  Provide tie 

rods and thrust blocks as required. 

 

3.03 MAKE-UP WATER PIPING SYSTEMS 

 

A. Connections:  Connect domestic water to automatic fill and manual 

quick-fill connections on each piping system as indicated on Drawings.  

Provide reduced pressure backflow preventers at each system. 

 

B. Compatibility:  Use piping and fittings of same material type as materials 

of the domestic water supply. 

 

3.04 DOMESTIC HOT AND COLD WATER PIPING SYSTEMS 

 

A. Interior Hot and Cold Water Piping: 

1. Piping 3" and smaller, Type "L" copper tubing with wrought copper 

solder end fittings.  At the Contractor's option, this piping may be 

as specified for piping 4" and larger.    

2. Piping 4" and larger, Schedule 40, galvanized steel pipe, ASTM 

A120 with galvanized malleable iron fittings, or galvanized cast iron 

flanged fittings. 

3. Provide isolation fitting whenever dissimilar materials are used. 

4. Option:  At the Contractor's option, for piping 3" or larger, Victaulic 

Style 77 couplings, Victaulic fittings and tees may be used instead 
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of the above, if Victaulic groove depth control tool is used for field 

grooving.  Victaulic flanges and reducing couplings shall not be 

installed. 

5. Piping Run-outs to Fixtures:  Provide piping run-outs to fixtures sized 

to comply with governing regulations.  Each fixture shall be 

provided with a shut-off valve for each supply line.  Provide all 

shutoff valves necessary to isolate mains to each restroom.  

Exposed lines shall be chromium-plated. 

 

B. Air Chambers:  Provide the necessary air chambers, shock absorbers, or 

water hammer arrestors, specifically sized for the application to prevent 

water hammer. 

1. All water hammer arrestors shall be PDI certified, size A, B, C, D, E, F, 

as indicated and/or as appropriate for the fixtures served.  Josam, 

Zurn, or Jay R. Smith. 

2. Water hammer arrestors shall be installed at the top of each riser, 

and on each fixture branch, with quick closing valves, in 

accordance with Plumbing and Drainage Institute Standard 

WH201. 

 

3.05 UNDERGROUND DOMESTIC WATER SERVICE & FIRE PROTECT. PIPING 

 

A. Piping Two-and-a-half Inches and Smaller:  Type "K", copper tubing with 

wrought copper brazed end fittings. 

 

B. Piping Three Inches and Larger:  Ductile iron bell and spigot, push-on joint, 

pressure water pipe.  Joints shall be of the push-on-type employing a 

molded rubber gasket retained in a ring recessed into the inside of the 

bell.  Pipe and joints shall be manufactured by Tyler Pipe and Foundry 

Company or equal.  Coat pipe and fittings inside and outside with the 

manufacturer's standard coal tar enamel suitable for domestic water 

service.  PVC AWWA C900 piping with solvent welded fittings can be used 

where acceptable by the local authorities. PVC used in return air plenums 

shall be wrapped with UL listed plenum wrap (UL 910 & 1887). 

 

3.06 STORM AND SANITARY DRAINAGE PIPING SYSTEMS 

 

A. Soil, Waste, and Vent Piping Underground:  Service weight cast iron soil 

pipe and fittings with lead and oakum joints or neoprene gasket joints 

made up with "Lubrifast" joining material or PVC piping with solvent 

welded joints.  Provide and install code-approved manholes as required. 

1. Grease waste piping and/or waste piping in commercial kitchen 

applications shall be service weight cast iron from floor drains, floor 

sinks, or hub drains to connection to grease trap or connection to 

civil sanitary piping.  PVC piping is not permitted on waste or 

grease waste piping in commercial kitchen applications. 

 

B. Storm Drainage Piping Underground:  Same as soil, waste, and vent piping 

underground. 

 

C. Soil, Waste, and Vent Piping Above Ground:  Service weight cast iron soil 

pipe and fittings with neoprene gasket joints or hub-less cast iron pipe and 

fittings with coupling assembly. 



CAS ARCHITECTURE 

COLLINS P. LEE MEMORIAL LIBRARY 
 

PLUMBING PIPING 

221000-10 

1. Option:  At the Contractor's option, for branch piping only, 

galvanized steel, Schedule 40, ASTM A53 pipe with galvanized 

malleable iron fittings for vent piping and galvanized cast iron 

drainage fitting for soil and waste piping may be used instead of 

the above.  NOTE:  Use PVC piping with solvent welded joints only 

where allowed by code. PVC used in return air plenums shall be 

wrapped with UL listed plenum wrap (UL 910 & 1887). 

 

D. Storm Piping Above Ground:  Service weight cast iron soil pipe and fittings 

with neoprene gasketed joints or Schedule 40, service weight hub-less 

cast iron soil pipe and fittings with coupling assembly, or Schedule 40 PVC 

pipe with PVC drainage fittings.  NOTE:  Use PVC only where allowed by 

code. PVC used in return air plenums shall be wrapped with UL listed 

plenum wrap (UL 910 & 1887). 

 

E. Pump Discharge Piping:  Discharge from pumps to the horizontal gravity 

main shall be Schedule 40 galvanized steel with galvanized cast iron 

drainage fittings, or Schedule 40 PVC piping and fittings where code 

allows.  Each pump discharge shall be carried separately to the horizontal 

gravity main and shall discharge into the top of the horizontal gravity 

main. PVC used in return air plenums shall be wrapped with UL listed 

plenum wrap (UL 910 & 1887). 

 

F. Cleanouts: 

1. General:  Care shall be used when locating cleanouts.  Wherever 

possible, do not place cleanouts in "finished" areas.  All locations 

shall be approved by the Architect. 

2. Finished Floor:  Jay R. Smith No. 4434, cast iron adjustable assembly 

with nickel bronze cover and tapered thread bronze plug.  Provide 

clamping collar when installed in floors having waterproof 

membrane. 

3. Unfinished Areas:  Jay R. Smith No. 4434 cleanout with cadmium-

plated, cast iron plug. 

4. Walls:  Jay R. Smith No. 4434, cast iron with nickel bronze, square, 

smooth, access cover, vandal-proof screws. 

5. Outside:  Jay R. Smith No. 4434, non-slip, vandal-proof cover. 

6. Locations: 

a. At base of every drainage stack 

b. Maximum distance between cleanouts is 90 feet. 

c. At turns greater than 45 degrees. 

d. Other locations required by local code. 

 

 

3.07 NATURAL GAS PIPING SYSTEM 

 

A. Code Compliance Products:  Comply with local utility company codes 

and AGA regulations which require the products used for gas piping work 

to be selected from lists in certain published standards or coded as 

indicated. 

 

B. Gas Piping:  Gas piping intended for operation at pressures of 5 psig or 

greater shall be ASTM A53, Schedule 40, black steel joined by 

Schedule 40, black welding fittings.  Gas piping intended for operation at 
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pressures less than 5 psig shall be ASTM A53, Schedule 40, black steel 

joined by Schedule 40, black welded fittings or Class 150 pounds, banded, 

black malleable iron, threaded fittings.  Paint piping safety yellow. 

 

C. Concealed Piping and Protection:  Gas piping run concealed in walls, 

chases, or above ceilings shall be installed as required by local codes and 

the serving utility company. 

 

D. Underground Piping:  Gas piping installed below grade shall be coated 

with Republic Steel Corporation (US) "X-Tru-Coat" high density 

polyethylene extruded coating, factory-applied with a fluid mastic to a 

minimum thickness of 0.040".  Field welds, joints, and fittings shall be 

protected with mastic undercoat and by wrapping at least two layers of 

"X-Tru-Tape" installed as instructed by manufacturer.  Polyethylene piping 

and fittings may be used if approved by the local authorities. 

 

3.08 CLEANING, FLUSHING, TESTING, AND INSPECTING 

 

A. Cleaning:  Clean exterior surfaces of installed piping systems and prepare 

surface for application of any required coatings. 

 

B. Flushing:  Flush piping systems with clean water prior to performing any 

required tests. 

 

C. Piping Tests: 

1. General:  Blank off equipment during tests.  Perform tests before 

piping is enclosed in walls, floors, partitions or in any other way 

concealed from view.  Tests may be performed in sections.  Tests 

shall be witnessed by the General Contractor and local inspectors 

and the test results presented to the Engineer for acceptance and 

approval prior to concealing piping from view.  Provide all 

necessary equipment for testing, including pumps and gauges. 

Note: All test results are to be submitted to the Engineer as 

specified in Section 22 01 00.  

2. Domestic Water Systems:  Test hot and cold water systems 

hydrostatically to a pressure of 150 psig or 1-1/2 times working 

pressure, whichever is greater, for a period of 4 hours.  Repair all 

leaks, replacing materials as necessary, and repeat tests until 

systems are proven tight. 

3. Soil, Waste, and Vent Piping System:  Test soil, waste, and vent 

piping by plugging all openings and filling system to height 

required by City Plumbing Inspector, but not less than 10', except 

the top floor.  Inspect all joints for leaks, repair all leaks found, and 

retest until piping is demonstrated to be free from leaks.  In 

addition to water test, apply peppermint or smoke tests, if required 

by local code.  All underground main piping shall be inspected 

with a camera and the taped test results submitted to the Owner.  

Provide test tees throughout the system to test the system in 

sections if plastic piping is used above grade.   

4. Storm Drainage Piping System:  Test storm drainage piping same as 

specified for Soil, Waste, and Vent Piping System. 

5. Natural Gas Piping System:  Test natural gas piping with 

compressed air or nitrogen at 5 times service pressure but not less 
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than 100 psig for 24 hours and in accordance with the 

requirements of the local codes and the serving utility company.  

Repair all leaks, replacing materials as necessary, and repeat test 

until systems are proven tight. 

6. Disinfecting of Water Systems:  Disinfect as required by code.  

Where code does not dictate tests to be conducted, at a 

minimum disinfect the hot and cold water systems as follows:  Fill 

systems with water solution containing 50 ppm available chlorine; 

allow to stand for 4 hours, opening and closing all valves several 

times during this period; thoroughly flush; refill and place system in 

service; ensure a chlorine content of 2.5 ppm. 

7. Cleaning and Adjusting:  Thoroughly clean and disinfect all 

plumbing fixtures, including all exposed trim.  Adjust all flush valves 

for proper flushing, but without excess use of water. 

 

D. Inspecting:  Visually inspect each run of each system for completion of 

joints, adequate hangers, supports, and inclusion of accessories. 

 

 

END OF SECTION 221000 
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SECTION 223300 - ELECTRIC DOMESTIC WATER HEATERS AND ACCESSORIES  

 

1.0 GENERAL 

 

1.01 SUMMARY 

 

A. The General Provisions, Supplemental General Provisions, section 22 0100, 

Division 01 0000 Specifications and Special Provisions apply to all Work 

specified in this Section. 

 

B. This section describes the basic materials and installation methods for the 

plumbing water heaters and associated accessories.  Comply with other 

Division 22 sections and drawings as applicable.  Refer to other divisions for 

coordination of work. 

 

C. Furnish and install all components of the water heaters and accessories 

specified herein, as indicated on the drawings, and as required to provide 

complete and operating systems. 

 

1.02 DESCRIPTION OF WORK 

 

A. Work Included:  This section and the accompanying drawings cover the 

provisions of all labor, equipment, appliances, and materials and performing 

all operations in connection with the construction of the water heating 

systems as specified herein and as shown, and/or as required to provide 

complete and operating systems. 

 

1.03 QUALITY ASSURANCE 

 

A. Manufacturers:  Provide products equal to the following: 

 

1. Rheem Water Heating Division 

 

2. Lochinvar 

 

3. A. O. Smith, Inc. 

 

4. Ruud 

 

5. State 

 

B. Electrical Standards: Provide electrical products which have been tested, 

listed, and labeled by Underwriters' Laboratories, Inc. (UL) and which comply 

with National Electrical Manufacturers' Association (NEMA) standards. 

 

2.0 PRODUCTS 

 

2.01 ELECTRIC WATER HEATERS 

 

A. Heaters shall be guaranteed for 3 years against tank failure.  Tanks shall be 

glass-lined with a minimum of 3" fiberglass insulation, factory-installed 
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magnesium anodes, immersion type heating elements, high limit control and 

other necessary operating and safety controls. 

 

B. Provide a combination pressure and temperature relief valve complying with 

ANSI 21.22 with full size discharge pipe. 

 

3.0 EXECUTION 

 

3.01 INSTALLATION OF WATER HEATERS 

 

A. Installation of electric water heaters shall be in accordance with 

manufacturer's written instructions. 

 

B. A drain pan is to be installed under all water heaters.  The drain for the pan is 

to be piped to the nearest floor drain, mop basin or other approved point of 

safe discharge.  The water heater needs to be installed at an elevation that 

will permit gravity draining of the drain pan. Install piping and appurtenances 

so that discharge will not overflow from drain. 

 

3.03 TEMPERATURE SETTING 

 

A. For water heaters serving general lavatories, the mixed water temperature 

shall be set to 110°F.  For water heaters serving kitchen areas and/or mop 

sinks, set water temperature at 140°F, or as required by local codes. 

 

B. Where a water heater is shown to serve lavatories and kitchens and/or mop 

sinks, provide a mixing valve such that both water temperatures can be 

achieved from a common system. 

 

C. Water heaters with storage capabilities shall store water at a minimum of 

140°F. 

 

3.03 COORDINATION 

 

A. Coordinate with electrical work as necessary. 

 

 

 

END OF SECTION 223300 
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SECTION 224000 - PLUMBING FIXTURES 

 

 

PART 1 - GENERAL 

 

1.01 SUMMARY 

 

A. The General Provisions, Supplemental General Provisions, section 22 01 00, 

Division 1 Specifications and Special Provisions apply to all Work specified 

in this Section. 

 

B. This section describes the basic materials and installation methods for the 

plumbing fixtures.  Comply with other Division 22 sections and drawings as 

applicable.  Refer to other divisions for coordination of work. 

 

C. Furnish and install all components of the plumbing fixtures specified herein, 

as indicated on the drawings, and as required to provide complete and 

operating systems. 

 

1.02 DESCRIPTION OF WORK 

 

A. Acceptable Manufacturers:  The model numbers listed in the 

Specifications establish a level of quality and material.  The following 

manufacturers are acceptable subject to compliance with the 

requirements of these Specifications. 

1. Fixtures 

a. American Standard 

b. Kohler Company 

c. Toto 

d. Moen Incorporated 

e. Zurn Industries, Inc. 

2. Faucets 

a. Chicago Faucet Company 

b. Speakman Company 

c. T & S Brass and Bronze Works, Inc. 

d. Delta 

e. Zurn Industries, Inc. 

f. Moen Incorporated 

3. Flush Valves 

a. Sloan Valve Company 

b. Delany Flush Valves 

c. Zurn Industries, Inc. 

d. Moen Incorporated 

4. Seats 

a. Church Products, Forbes-Wright Ind., Inc. 

b. Olsonite Corporation 

c. Beneke Corporation 

d. Bemis 

5. Carriers 

a. Zurn Industries, Inc. 

b. J. R. Smith Mfg. Co. 

c. Wade Div./Tyler Pipe 

6. Drinking Fountains 
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a. Halsey Taylor - Div. Household Int. Co. 

b. Elkay Mfg. Company 

c. Ebco/Oasis 

d. Filtrine Manufacturing Company 

7. Stainless Steel Sinks 

a. Elkay Mfg. Company 

b. Just Mfg. Company 

c. Moen Incorporated 

 

 

PART 2 - PRODUCTS 

 

See drawings for Fixture Schedule.  If fixture schedule contains unique fixture 

brand not listed within the specifications, the fixture schedule shall take 

precedence. 

 

 

PART 3 - EXECUTION 

 

3.01 INSTALLATION 

 

A. Heights:  Set fixtures at heights as shown on the Architect's Drawings. 

 

B. Caulking:  This Contractor shall caulk the joint between the finished wall 

surface and all plumbing fixtures.  Verify colors with the Architect.  

Caulking material shall comply with the appropriate section of these 

Specifications. 

 

C. Emergency Shower:  Install an emergency shower and eye wash adjacent 

to the chemical treatment feeder system, and in other locations as 

required by code or as indicated on the drawings.  Pipe domestic cold 

water to shower. 

 

D. Insulation:  All ADA accessible fixtures with exposed piping shall have 

insulation kit installed to meet the requirements of ADA. 

 

E. Each fixture shall be provided with a shut-off valve for each supply line.  All 

exposed lines shall be chromium-plated. 

 

 

END OF SECTION 224000 




